inertial space. In this paper we use the angular measure of milliarcsecond (1 mas = 1/15 ms in UT1). We concentrate on the spin and polar motion; the corresponding nutation can be readily obtained from, e.g., the Poinsot "cone" construction [cf. Sasao and Wahr, 1981] . Qualitatively, the libration can be understood as follows. Let the three principal moments of inertia of the triaxial Earth be A <B < C, and the corresponding principal axes be a, b, and c. Precession and nutation are the consequence of tidal torques exerted on the Earth's equatorial bulge embodied in the quantity C-A. By the same token, the libration is caused by the tidal torque exerted on B-A. Simplistically, under diurnal spin the tidal torque on B-A will accelerate the spin when the a axis approaches the Earth-Sun/Moon line, and decelerate the spin after the a axis passes that line. The result is a semidiurnal longitudinal "spin libration", superimposed upon the otherwise uniform diurnal spin. If we say that the Earth precesses like a top, it librates like a physical pendulum. In addition, in the presence of a non-zero obliquity (the angular departure of the equator from the ecliptic), the tidal torque will also have non-zero components in the equatorial plane, producing a latitudinal "polar libration" which manifests itself as a diurnal polar motion in the prograde direction (counterclockwise as seen from above the north pole in the terrestrial frame). Since B-A is only about 1/150 of C-A [Liu and Chao, 1991], we expect the libration to be small. The Eulerian theory of the rotational dynamics of a rigid, triaxial Earth in the luni-solar gravitational field has been treated by, e.g., Routh [1891] , and later by Woolard [1953] and Kinoshita [1977] . The present paper adopts a direct and simple approach which is more akin to modern representation of the Earth's gravitational field. This approach has traditionally been used in treating the ellipsoidal Earth in precession/nutation studies [e.g., Melchior, 1983] . We shall also allow for an Earth model that is more realistic in two ways: an elastically deformable mantle enclosing a fluid core. We shall see that the elastic deformation in particular makes a significant difference for the polar libration. We make two further assumptions about the core: it contributes nothing to the observed static B-A and does not actively participate in the libration. The former assumption leaves the observed B-A all to the mantle; how true it is in reality is presently The degree/=0 term represents the monopole, whose gradient lies along r, yielding a zero torque. The degree /=1 terms vanish identically given that the coordinate origin coincides with the center of mass. So the non-trivial terms start with degree /=2. In fact, they are the only terms that need be retained here because, as r>a 0 in the case of the Earth-Sun or Earth-Moon system, the higher degree terms diminish rapidly with l. Substituting equation (3) Table A1 below which gives the halfamplitudes for the few major terms. 
